8 BULLETIN OF THE BUREAU OF FISHERIES
INTRODUCTION

The field work that resulted in the present report was hegun in 1912 when Lewis
Radcliffe and the late William W. Welsh undertook a study of the anadromous
clupeoids principally on the Potomac River and at the head of Chesapeake Bay.
These studies were continued more or less intermittently until the winter of 1914-15,
when the Fisheries steamer Fish Hawk was assigned to this work and the scope was
enlarged to include a general biological and physical examination of Chesapeake
Bay. This work, which was then under the supervision of Lewis Radcliffe, was
interrupted by the World War. It was resumed in 1920 under the immediate
supervision of Dr. R. P. Cowles, of Johns Hopkins University. In 1921 the general
survey was supplemented by a special investigation of the fishes of Chesapeake Bay
by the authors of the present report and was continued at intervals until the fall of
1922, when all the field operations pertaining to the Chesapeake Bay investigations
were brought to a close.

Collections of fishes were made during the general survey, and especially many
young fish were taken. The operations of the general survey were almost wholly
in offshore waters and particularly in the ‘““deep holes.” These collections were
supplemented by the special survey, chieﬂy with collections made in the shallow
inshore waters. Much attention was given to the spawning and feeding habits of
fishes, also to migrations, seasonal abundance, etc. Special attention was directed
to the methods employed in the fisheries, manner of handling and marketing the
catches, prices received by the fishermen, wholesale dealers, and retailers, etc.

Scientific descriptions and keys, made as nontechnical as is consistent with
the purpose of the work in hand, have been introduced, all based upon specimens,
so far as available, collected in Chesapeake Bay. For the species of which no
specimens were at hand, the source of the account given is stated. An attempt was
made in the descriptions drawn up directly from specimens always to discuss the
various characters commonly described in the same sequence. It is hoped that this
arrangement will prove to be a convenience to those who may have occasion to use
the descriptions.

Preceding each description, and following the scientific name of the species, are
one or more common names. 'Those that are of more or less local use only are placed
inside quotation marks. Next follow certain references to literature. The first of
these gives the exact name used by the discoverer of the species and a sufficiently
complete reference to the work in which the species was described and also the type
locality for the species. Then follow references to the local fauna and to the general
work by Jordan and Evermann—namely, Bulletin No. 47 of the U. S. National
Museum. For all references except the first one only the date of publication and
the page number or numbers on which the particular species is discussed are given
Complete titles to the works referred to are found in the bibliography (pp. 358-366).

In the matter that follows the descriptions, the subheads mentioned below are
discussed without naming them in the text in the sequence in which they are listed
here.

(¢) A brief statement of the number and range in size of the specimens upon which
the description was based.
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(0) A mention of the chief diagnostic characters, naming those, so far as possible,
that are readily noticed in the field.

(¢) Variations among individuals; variations with age; also sexual differences.

(d) Food and feeding habits.

(e) Spawning, embryology, larval development.

() Rate of growth.

(9) Relative and seasonal abundance in Chesapeake Bay; how taken.

(h) Commercial importance.

(2) Size attained.

() Habitat—i. e., general range of distribution.

(k) Previous Chesapeake Bay records.

(!) Specimens in collection; individuals observed in the field; where, when, and
how taken.

It is understood, of course, that for many species nothing is known relative to
some of the subheads, and in others they do not apply. In such cases the subject
or subjects are not mentioned or are passed over with the remark that little or nothing
is known about them. :

The scope of the work was fixed arbitrarily to include all fishes taken in the salt
water of the bay as well as those taken in the mouths of streams, where the water
. was brackish to only slightly brackish. This arbitrary division resulted in bringing
several species of ‘‘fresh-water”’ fishes within the limits of this report. Species not
taken during the present investigation, but previously recorded from the bay or
reliably reported by fishermen, also have been included.

In the arrangement of the orders and families Dr. David Starr Jordan’s recent
work, ‘A Classification of Fishes,’’ has been followed. Jordan’s ‘“Genera of Fishes,”’
too, has been consulted freely.

The collection of the specimens and data and the preparation of the report have
extended over a long time, and so many persons have helped at one time or
another to further the work that it will be impossible to give a complete list of all
who have made contributions of one kind or another. The authors are particularly
grateful to the former officers of the Bureau of Fisheries—namely, Dr. Hugh M.
Smith, former commissioner, Dr. H. F. Moore, former deputy commissioner, and
Dr. R. E. Coker, formerly in charge of scientific research, as well as to the officers
succeeding them in the same positions. These gentlemen, of course, made the
undertaking possible, have rendered advice and encouragement, and have been
patient with us, as the preparation of the report (the writers claim because of other
duties) appeared to progress very slowly.

The work was undertaken originally by Messrs. Radcliffe and Welsh, as stated
elsewhere. We have had the collections and the notes of these workers, of which
we have made use freely. Mr. Radcliffe had already prepared an indexed card
catalogue of the various species of fishes known from the vicinity of Maryland and
Virginia when the work of preparing the report was assigned to us, and this catalogue
has been of great convenience. During the later stages of the work we also received
specimens and helpful data from Dr. R. P. Cowles, of Johns Hopkins University.

We are especially indebted to the Buchanan brothers—dJohn, Roland, and Rich-
ard—of Norfolk, Va., who allowed us full freedom of their fishery at James Siding,
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as well as their unusually complete records of catches made since 1908. These
records are of great value in indicating the trend of the fishery with respect to species
commonly taken in pound nets. Tables and graphs have been prepared from these
records and they appear elsewhere in this report. Thanks also are due to the Parker-
son brothers, of Ocean View, for permission to take specitens from their 1,800-foot
haul-seine catches and for records of the fish taken at their fishery during the autumn
of 1922, We wish to acknowledge, too, the courtesy of Messrs. E. E. Bennett and
H. W. Bennett, of Bennett’s North Carolina Line, Norfolk, Va., in allowing us the
use of their warehouse for storing equipment. Thanks are due the fishermen of
Chesapeake Bay generally for their interest in this work and for their helpfulness in
giving information and in securing specimens.

We wish to thank Dr. Edward Linton, of Augusta, Ga., for examining the
contents of a large number of stomachs of various species of fishes. Much valuable
agdistance also was rendered by Thomas K. Chamberlain, now director of the United
States Fisheries Biological Station at Fairport, Iowa, and by Isaac Ginsburg and
Irving L. Towers, junior aquatic biologists with the Bureau of Fisheries. Mr.
Chamberlain assisted us in arranging the collection and notes in order to make both
rendily nceessible. Mr. Ginsburg made many of the preliminary identifications of
spatimens, as well as & large part of the measurements and scale and fin-ray counts,
eve., used in the descriptions. Mr: Towers examined stomach contents, assisted in
the preparation of many of the tables included in the report, and made the final
drafts of nearly all of the graphs and several of the drawings of fishes appearing in
the report. S

LITERATURE ON FISHES OF CHESAPEAKE BAY

The most comprehensive work on the fishes of Chesapeake Bay is the List of
Fish of Maryland, by P. R. Uhler and Otto Lugger, published by the Maryland
Fish Commission in 1876 in the report of the commissioner of fisheries to the governor,
on pages 83 to 208, and dated January 1, 1876. The second edition of the list ap-
peared the same year, in a reprint, with few alterations, of the same report. The list
in the reprint occuts on page 69 to 176. This work, however, is much more than a
“H}ist " of fishes of Maryland, for a description (often very inadequate) for every species
is offéred, together with a brief synonomy, common names, and notes on occurrence,
d¢bundance, habits, etc. Nor do the authors confine themselves merely to the fishes
of Maryland. “A Catalogue of the Fishes of Maryland and Virginia' would have
béén a much more appropriate title for this work. This catalogue was supplemented
in 1877 by Otto Lugger, through the addition of 29 species, and again in 1878 with
10 species. ‘

Bhorter lists, with notes on the fishes froni various sections of Chesapeake Bay,
were prepared by the following authors: Tarlton H. Bean, 1883; Barton A. Bean,
1891; Hugh M. Smith, 1892; and Barton W. Evermann and Samuel F. Hildebrand,
1910. Complete titles and references to the publications by these authors are given
ih the bibliography.

--Beveral species of fishes from Chesapeake Bay also are mentioned in various lists
by Henry W. Fowler. References to these lists will be found in the text under the
patticular species that this author mentions. Notes on the species propagated on
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Chesapeake Bay and tributary streams are scattered through the numerous reports
of the United States Fish Commission and those of the fish commissiong of Mary-
land and Virginia. Finally, various fishes from Chesapeake Bay are mentioned in an
array of miscellaneous papers. Some of these are short and deal with a single fish,
others are of a general nature, and one or more Chesapeake fishes are mentioned
more or less incidentally. References to such publications occur in appropriate
places in the text, and the complete titles are included in the bibliography.

GENERAL CHARACTER OF THE FAUNA

The fishes of Chesapeake Bay are not of a peculiar or distinctive type. It will
be seen from the following tabls that of the 202 species described the great majority
range both north and south of Chesapeake Bay. Present information indicates that
the bay is the stopping point for 27 spscies of southern distribution, whereas only
12 species of northern distribution reach their southernmost range in Chesapeake
Bay. One species, recently described, and four new species described in the present
work, so far as known to date, are the only ones peculiar to Chesapeake Bay. We
have included 44 species that do not appear to have been recorded previously from
Chesapeake Bay. Other specias undoubtedly will be taken, probably as stragglers,
from time to time, as not a few coastwise species range both north and south of the
entrance to Chesapeake Bay but have not been observed to date within the hay
by a naturalist. Such species, of course, may stray past the capes and into the hay
at almost any time.

The anadromous species, chief among which are the shad, alewives, and the
striped bass, are especially numerous, and they constitute a very important part
of the products of the fisheries of Chesapeake Bay. They are particularly importané
in that section of the bay lying within the State of Maryland, as many of the more
strictly salt-water species common in the southern sections of the bay do not reach
the Maryland waters in large numbers. ‘
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Drstribution of spectes

{An X in the first column indicates that the species ranges both north and south of Chesapeake Bay; an X in the second column
shows that it is found in Chesapeake Bay and southward, only; an X in the third column shows that it is found in Chesapeake
Bay and northward, only; and an X in the last column shows that, to date, it has been taken only in Chesapeake Bay]
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Pteroplatea micrura. .. X Sphyrena guachancho, X
Myliobatis freminvillii. . X - Sphyrena borealis. X
Aétobatus narinari. . _ oo X Polynemus octc X acee.
Rhinoptera quadriloba. . X Scomber scombrus.. X
Manta birostris. X Pneumatophorus colias, X
Acipenser oxyrhynchus X Scomberomorus maculatus. X
Acipenser brevirostrum... X Scomberomorus regalis X
Lej s 0838US. X sarda. X
Elops saurus X Thunnus thynnus. X
Tarpon atlanticus. X Trichiurus lepturus X
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Pomolobus mediocris, X Peprilus alepidotus X
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Esox reticulatus. D S VRN SR S Micropterus dolomieu. X
Esox americanus. .. X Micropterus salmoides. X
Cyprinodon variegatus. . X Morone americana, X
Lucania parva X Roccus lineatus X leeoo
Fundulus heteroclit: X Mycteroperca microlepis.
Fundulus majalis. X Centropristes striatus. X
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Fundulus disphanus. .. X Pseudopriacanthus altus. X
Fundulus lucise X eereenlemaceafemnann Lobotes suri nsis...... X
Gambusia holbrooki. X . || Lutianus griseus X
Tylosurus marinus. X Orthopristis pterus. X
Tylosurus acus. X Hemulon plumieri X
Ablennes hians X Bathystoma rnmator. X
Soomberesox saurus X Stenotomus chrysops X
Hyporhamphus unifasciatus. X Stenotomus eatus. .. X
Hemiramphus brasiliensis X Lagodon rhomboides. .. X
Exocotus heterurus X Archosargus probatocephalus X
Pollachius virens X Diplodus holbrookii. X
Gadus callarias X Kyphosus sectatrix X
Urophyels chuss X Eucinostomus californiensis. - . P S P N
Urophyecis us.. X Eucinostomus gula. ... ........... X
Mer?uccius bilinearis X Lelostomus xanthurus_.__.. X
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Distribution of species—Continued
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GENERAL STATISTICS! AND REMARKS ON FISHERIES OF CHESAPEAKE
BAY

Fishing in Chesapeske Bay is confined almost wholly to the period extending
from about March 1 to November 1. Activities begin in the lower sections of the
bay early in March, whereas the fishermen at the head of the bay usually do not set
their nets until early in April. The first catches of the season consist of shad and
herring, which arrive at the entrance about a month earlier than at the head of the
bay. The first catches generally are small but remunerative, because they bring
fancy prices, and therefore the nets are set early enough to intercept the ‘earliest

arrivals.

The biological fact that, exclusive of the rockfish, the whlte perch, the common
eel, and a few other species of little importance, the commercial fishes leave the bay
during the fall of each year and return the following spring is brought out in the
discussions of the various species. This migration leaves the waters of the bay
largely barren of fish during the winter months, and it is for that reason that nearly
all fishing operations are discontinued by about the 1st of November and are resumed
the following March or April, when the fish begin to return. The earliest to arrive,
as already shown, are the shad and herrings, followed rather shortly by the croaker,
kingfish, and several other species.

1 The statistical data given here and elsewhers in this work, unless otherwise stated, are largely taken from the reports of
the United States Commissioner of Fisheries. Since the statistics are given by counties in these reports, it was necessary to esti-
mate the part taken within the bay proper for those counties not wholly on Chesapeake Bay. However, the original working
sheets on which the data were compiled were available in the Bureau of Fisheries for our use for the statistics of 1920. These sheets
ocontained the eatches by localities, and for this year we were able to obtain fairly definite figures on the amount taken within the
bay; and for those years where the amounts for certain counties had to be estimated, the relative proportion of 1920 was used in

arriving at the estimated quantities taken within the bay itself. It is quite certain, however, that the figures are approximately
correct. It will be noticed, also, that in some instances the figures given in the present report have been reduced to round numbers,
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The quantity and value of each species of food fish taken in Chesapeake Bay
during 1920 and apportioned between the States of Maryland and Virginia are given
in the following table:

Value and weight of food fishes taken in Chesapeake Bay in 1920 !

' : Maryland Virginia
Common name Scientific name ] =
[ ]
8 |8 2 |4 § |9 g
[ VI - - [ [
Pomolobus sestivalis. ._....
o poeoth Jo, o8, 01| 1 16,381,267 1| $253,424 2
Mieropogon undul 2 361,479 3
Alosa sapidissima. ... waeesi 1,816, 2] 344,110 3|1, 138, 184, 1
Cynoscion regalis. ... [ [ 4 3459 4
R Hneat: 4} 193 8| 88,623 5
14 5 42,000 9
gi 6 60,000 6
121 19,888
13] 1 4, 8
17 9 10, 13
7,2 7 14| 12,309 10
26, 748 1. 11
35,337, 1 348 14
2,100{ 1 15
Dorosoma cepedianum..... 20,087 11
Pseudopleuronectes ameri- 40, 11 17
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Pomatomus saltatrix ....... 14, 989! 15 16
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ca
Black dram._ . jag cromis 700 27
King whiting....... Menticuthus saxatilis, . 2t
?;lllarlcanus, and litto-
Scisnops ocellatus._._._... 4,835/ 16 26
gt tt):mmoms maculatus. 8. 887 21 19
enotomus chrysops an: . 22
aculeatus.
Centropristes striatus ——— 23
Rachyeentron canadus. . 25
Merluccius bilinearis. . o) H
Tauto . 8 32
Trachi otus carolinus. 24
Sarda sarde. : . 28
Caranx crysos and hippos. .- 30
Chstodipterus faber . 31
pletail._. .| Lobotes surinamensis__ [ 33
Sheepshead......... Axl'chosargus probatocepha- .- 20
us.
Total 12,081,262, ..| 846, 635....145, 378, 84| ]2, 413, 338_1---}00, 410, ;qs]...la, 288, 973'.-.

e 2 COml ) g, S B ek ol of e
3 Estimated for 1921,
; lEstlmated for 1922,

The total catch of fish taken in the salt and brackish waters of Chesapeake
Bay in 1920, in round numbers, amounted to 60,000,000 pounds. Of this amount,
12,000,000 pounds, valued at $850,000, were caught in Maryland and 48,000,000
pounds, worth $2,400,000, were taken in Virginia. About 90 per cent of the entire
catch consisted of alewives, croakers, shad, and squeteagues. According to the
apparatus used, the catch may be divided as follows: Pound nets, 8134 per cent;
gill nets, 7 per cent; seines, 6 per cent; fyke nets, 2 per cent; lines, 2 per cent; eel
pots, one-half of 1 per cent; and miscellaneous, 1 per eent. The catch by States,
expressed in per cent, according to apparatus used, may be divided as follows:
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Fia. 2.—Haul-seining for spots and other fish at Ocean View, Va. The power boat towing the seine boat is about
to leave the beach to pay out the 300-fathom seine

Fic. 3.—A winch, operated by a gasoline engine, is used for hauling in the seine in localities out of reach of electric
power. Within Ocean View proper electric power is used. Note that only one person is required to manipulate
the line as the seine is being drawn in. Later. as the seine approaches shore and man power supplants gasoline,
22,men are required .
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Fi16. 4.~—The bunt of the seine near shore. At this stage of a haul 2 or 3 men are required to foot the lead line and
. hold up the cork line of the bunt to prevent the fish from escaping

5.—The catch landed on the beach. In this instance the catch is small and can be drawn up on the beach in
the seine. Frequently, however, when a large catch is made, the fish are bajled out with dip nets. Sometimes
it requires an hour or more to remove the fish
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|
Apparatus Ny | virginda | Apparatus ’ Nend | Virginia
Per cend | Per cent f Per cent | Per cemt
Pound nets__.... ceu 68.0 86.0 | Lines_...._. . 0.5 2.5
elnes 16.0 5.0 | Eel pots | L5 .2
‘Gill nets. - 10.0 6.5 190ellaneous. ..o ccoce e LS L0
Fyke nets. . 2.5 1.8 l

The pound net, as shown by the data given in the preceding paragraph, is by

far the most important apparatus employed in the fisheries of Chesapeake Bay. It
is used throughout the bay, as well as in the lower parts of the larger tributary
streams. The majority of the pound nets, particularly in the northern sections of
the bay, are drawn up in midsummer, when fish, for a time, appear to be scaree, but
are again operated during the autumn. Many nets are used only in the spring for
catching striped bass, shad, and herrings. In the lower parts of the bay and in &
few favorable localities elsewhere the nets are operated throughout the entire season—
namely, from March to November. The principal species of fish taken in peund
nets are indicated in tables and graphs that appear elsewhere in this report.
_ Seines rank next to pound nets in importance in the fisheries of Chesapeake
Bay and are used almost everywhere. Seining, like pound-net fishing, is more profit-
able at certain seasons of the year than others. At Ocean View, Va., for example,
where very large nets are used, operations do not begin until sometime in July, and
large catches usually are not made until late in September or in October. Fair to
large catches of spots, spotted and gray weakfish, striped bass, white perch, and
occasionally bluefish and pompanoes, are taken. An unusually large catch of spots
was obtained in an 1,800-foot seine at Ocean View, Va., in October, 1922, when 90,000
fish, weighing approximately 50,000 pounds, were taken in a single haul,

Gill nets appear to be somewhat less important than seines in the fisheries of
the Chesapeake. They are used to & limited extent throughout the bay, however,
and rather extensively in the lower Potomac, Rappahannock, and York Rivers; also
in the vicinity of Love Point, Crisfield, and Cape Charles. The nets are used either
as stationary nets or they are allowed to drift with the tide and current. Frequently
fair to larze catches of striped bass, croakers, weakfish, spots, kingfish, and bluefish
are taken.

Fyke nets, too, are used almost everywhere in the bay. These nets are gener-
ally used in small coves and other places too small for pound nets and in places
where pound nets are not permitted. Although the quantity of fish taken with
fyke nets is comparatively small, many nets of this type are used. Nevertheless,
the operation of the fyke net probably is quite remunerative, as the net itself is inex-
pensive and it can be fished by one man. Furthermore, the fyke net often is used
far into the winter, when virtually all other methods of fishing have been abandoned.
The fish caught at such times, of course, bring a faney price. The species caught
are chiefly winter flounders, white perch, yellow perch, croakers, and squeteagues.

Comparatively little hand-line fishing is done in Chesapeake Bay, because it
does not appear to be as profitable as other methods. The only species that are
taken almost exclusively with hand lines are the sea bass and the tautog, and of these
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fish only small quantities are caught. In May and June, particularly at the mouth of
the York River, croakers are caught with hand lines. This happens to be at a time
when few of these fish are taken in pound nets. A limited amount of hand-line fishing
for large squeteagues is done in the lower parts-of the York and Rappahannock Rivers
in October. About the same time many hand-line fishermen in small boats are seen off
Ocean View fishing for spots, which appear to collect there, presumably preparatory
to leaving the bay.

Eel pots are used throughout the Chesapeake region, but chiefly in the vicinity
of the lower Choptank River and at the head of the bay. Virtually nothing except
eels is caught in these traps.

In 1920 about 40,000 persons were engaged in the fisheries of Maryland and
Virginia, and the shore property, boats, and gear employed (exclusive of the men-
haden industry) were valued at about $12,000,000. The property of the menhaden
industry, including factories, boats, and gear, was valued at about $5,000,000, and
about 350,000,000 pounds of menhaden, worth about $2,000,000, were caught in and
near the mouth of Chesapeake Bay.

It may be of interest to make a comparison here of the catches of fish taken from
Chesapeake Bay and Georges Bank, both intensively fished areas, the one protected
by land and fed by numerous streams and the other in the open ocean. Chesapeake
Bay and the brackish parts of its tributaries contain about 2,700 square milgs and
produced about 11 tons of fish per square mile in 1920, whereas Georges Bank, with
an area of about 7,000 square miles, produced about 3 tons of fish to the square mile.

It is apparent from the statistics collected by the United States Bureau of
Fisheries that, as a whole, no serious decline in the quantities of fish caught in Chesa-
peake Bay has taken place during recent years. The catch, however, probably is kept
up to a certain extent through more intensive fishing and by the use of more efficient
gear. It has been shown elsewhere that a much larger part (8114 per cent) of the
total quantity of fish taken in Chesapeake Bay is caught with pound nets than
with all other gear combined. Unfortunately, this apparatus is often very wasteful
of young and undersized fish, especially if the operators are indifferent and careless.
It may be said with great credit to some of the operators (as, for example, the
Buchanan brothers, who run pound nets in Lynnhaven Roads, at James Siding, and
others) that they are very careful to return to the water uninjured small and un-
marketable fish. On the other hand, not a few pound-net operators empty the
entire catch into their boats and later, at their leisure and after the fish are all dead,
sort out the small fish and throw them overboard; it sometimes happens that only
comparatively few fish of marketable size are contained in the catch. In fact, it is
not unusual for some 5,000 young spots, croakers, or butterfish, all just slightly
under marketable size, to be destroyed in one day at a set of two pound nets. Such
a practice can not be condemned too strongly. Fishermen with forethought and
with a sense of duty to the future will not do this, of course, but will cull their catch
at the net (whenever weather conditions are not too unfavorable) and reduce the
waste to a minimum.
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BUCHANAN BROTHERS’ FISHERY
LOCATION AND DESCRIPTION

For over 50 years a fishery has been in existence in Lynnhaven Roads, Va., at a
place now known as James Siding. This place is only about 3 miles west of Cape
Henry. The fishery (herein called the Buchanan Brothers’ fishery, because it is
owned and has been operated during recent years by three brothers of that name),
therefore, is near the entrance of Chesapeake Bay.

Pound nets and seines only have been used in this fishery, and they have always
been operated in the same immediate vicinity and no evident physical changes have
taken place during the period (1908 to 1922) for which statistics are available.

RECORDS OF THE FISHERY AND THE GEAR EMPLOYED

Records of the quantities of fish caught at this fishery have been kept for
many years in the form of duplicate bills of lading. The amounts listed, therefore,
are quite accurate, as the fish are shipped by rail directly from the fishery at James
Siding to Norfolk. In general, if 10 pounds or more of any one species were included
in the shipment, the species was listed separately. The only discrepancy that
occurs is in small catches consisting of only a few pounds, for these were listed as
“mixed” fish,

Through the courtesy of the Buchanan brothers we have had free access to the
records, which are complete for most of the species (exclusive of 1911) since 1908.
Subsequent to the close of the field work in 1922, the records of the shad caught in
1923 also were obtained.

Unfortunately for our purpose, the statistics from the fishery, for all the species
taken, are not directly comparable for the entire period covered, as the gear was not
uniformly employed. From 1908 to 1911 a set of two pound nets was operated from
early March until about July 20, and for the remainder of the season, or until about
the 1st of November, an 1,800-foot haul seine alone was used. From 1912 to 1917
a set of two pound nets was operated throughout the season, and in addition an
1,800-foot seine was used after about July 20. Finally, from 1918 to 1922 a set of
two pound nets alone was used throughout the fishing seasons. Since the pound
nets alone were used during the spring—that is, during the shad and herring runs—
throughout the period of years covered by the records, the changes in apparatus do
not apply to these species, and for them the data are directly comparable. Similarly,
the data for the months of March, April, May, and June, for all the species, are
directly comparable. '

VALUE OF THE RECORDS

Tables and graphs (in so far as they seemed useful) have been prepared from
the statistics in order to show the yearly fluctuations and the trend of the various
species caught at this fishery. Regardless of the change in the apparatus employed,
it seems probable that the tables serve the purpose not only of showing the trend in
the abundance of the species commonly caught in pound nets in Lynnhaven Roads,
but that, in a measure, they may reflect the general rise and fall in the abundance
of these species over a series of years for the entire bay. We are unable to produce
definite proof for the last-mentioned hypothesis as no statistics (exclusive of those
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of 1909 and 1915 for the shad and herrings) covering the vicinity of the bay are
available for comparison frem 1808 te 1920. In eomparing the Bureau of Fisheries
" statistics for 1908, 1909, 1915, 1920, and 1921, published in Appendix IX of the report
of the United States Commissioner of Fisheries for 1922 (p. 85), for the shad and
herrmgs, with those compiled from the records of the Buchanan brothers’ fishery, it
is seen that (disregarding changes in the gear used or in the number of men and boats
employed in the fishery for the entire bay) the general downward trend for both
shad and herrings is reflected in each group of statistics. For individual years,
however, the statistics do not always agree; as, for example, the bureau’s records
show a larger catch for 1908 than for 1909. The records of the fishery under considera-
tion, on the other hand, show that the larger catch there was made in 1909. Both
sets of statisties, however, show that a very small catch was taken in 1915 and that
better catches were made in 1920 and 1921. Nevertheless, the banner year (1921)
at the Buchanan brothers’ fishery is not reflected for the rest of the bay, as the
bureau’s report shows a larger catch for 1920 than for 1921.
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For the herrings, as for the shad, when individual years are compared the banner
years at the fishery do not always correspond with the better years for the hay
generally; as, for example, the catch at the fishery in 1909 was larger then that for
1908. The bureau’s statistics for those years, nevertheless, show a larger catchlin
1908 than in 1909. A small eateh in 1915 and a still smaller one in 1920 are indicated
by both sets of statistics, and, similarly, both records show a larger catch for}1921
than for the preceding year. A further analysis of the records for the catches of
shad and herrings at the fishery under discussion will be given in a succeeding
paragraph.

It has been shown in the preceding paragraph that the general trend in thejabun-
dance of the shad and herrings for Chesapeake Bay appears to be reflectedjby the
catches made at the Buchanan brothers’ fishery, when statistics for a series of years
are compared. No reason is evident to the writers why the same apparent fact
should not hold for the other species, for which unfortunately insufficient records
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are available to afford similar comparisons, Furthermore, it has been shown on
page 13, as well as in the discussion of the various species, that most commercial
species, including nearly all the fish that commonly are caught in pound nets, leave
the bay upon the approach of cold weather in the fall and that they return the follow-
ing spring. Because of the especially strategic position of the present fishery—
almost within the mouth of the bay—it seems probable that a somewhat equal
percentage of the entire body of migrating fish may be caught from year to year.
The only exception that has been found to this supposition in the study of the records
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is brought about by exceptionally large catches sometimes made within the course of
a day or two, when apparently large schools of fish are intercepted by the nets.

In addition to such value as the tables may have in showing the trend of the
fishery, they also show at what time the various species appeared in Lynnhaven
Roads in commercial abundance from year to year over the period covered by the
records, and also when they again became scarce in that vicinity. These dates, in
each instance, because of the location of the fishery, may be interpreted to show, in
general, the time of arrival in and time of departure from the bay of the species
listed.
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FLUCTUATIONS IN YEARLY CATCHES

It is evident from the table and graphs that comparatively large yearly
fluctuations in the catch of the various species take place. It is shown also that a
species may decline seriously for a year or two and then return to occupy its previous
place of importance. The common shad, for example, although suffering a general
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F1G. 10.—Graphic representation of the number of pounds 40
of starfish (Peprilus alepidotus) taken from 1912 to 1922
at the Buchanan Bros. fishery, arranged by years. The
straight, heavy line shows the general trend in the quan-
tities caught
20
decline over the series of years for which
statistics are available, recovered from a
new low mark (2,225 pounds) in 1917 to 0
ul . v.
one of the largest catches (12,460 pounds) Moy June July Aug Sept Oct N
: : L Fi16. 11.—Graphic representation of the nrumber of
made In recent years :n 1921. Slmﬂa'l:ly 4 pounds of starfish (Peprilus alepidotus) taken from
the catch of branch and glut herring 1912 to 1922 at the Buchanan Bros. fishery, arranged
: : by months. This species is rarely taken later than
dropped to 3,800 pounds in 1916, but in the Iast of October

1918 it consisted of 20,020 pounds and it

compared favorably with the catches made during the earlier years for which statistics
are available. The next year a great decline (7,915 pounds) again took place.
Somewhat similar fluctuations have taken place in the catch of nearly all the species
commonly taken in pound nets in Lynnhaven Roads, and they are especially
pronounced for the croaker and the kingfish.
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ANALYSIS OF THE DATA

Attention already has been called to the fact that, due to a change in the
apparatus used, only the statistics for the shad and the herrings are directly
comparable for the entire period covered. The operation of the pound nets was
discontinued about July 20 and an 1,800-foot seine was used for the remainder of
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Fi16. 12.—Graphic representation of the number of pounds
of butterfish (Poronotus triacanthus) taken from 1912 to
1922 at the Buchanan Bros. fishery, arranged by years.
Although a seine, in addition to a set of two pound nets,
was used from about July 20 to October, from 1912 to
1917, few fish were caught by this method, and this does
not affect the final results greatly. Note the great abun-
dance of this fish in 1912. This species was taken in large
quantities throughout May and June of 1012, the largest
single catch consisting of 19,400 pounds and was taken
on June 25. The straight, heavy line shows the general
trend in the quantities caught

the season from 1908 to 1911, because
this gear, during that part of the fishing
season, was thought to yield more profit-
Then followed the period
(1912 to0 1917) when the pound nets were
operated throughout the fishing season,

‘18 19 20 'z

‘22

360

320

280

3

N
[a]
(o]

o2}
o

Thousands of pounds.

120

80|

40

April Moy June July Aug. Sept Oct Nev

Fi1G. 13.—QGraphie representation of the number of pounds of
butterfish (Poronotus triacanthus) taken from 1912 to 1022
at the Buchanan Bros. fishery, arranged by menths

and in addition an 1,800-foot seine was used after about July 20 until the close of
the fishing season, and thereafter pound nets only were used. It is probable that a
larger quantity of fish was caught with the seine than would have been taken with
the pound nets during the same number of fishing seasons, and the annual catch
undoubtedly was considerably increased for most of the species from 1912 to 1917

by the operation of both gears.

The tables aud graphs for all the species, exclusive

of the shad and herrings, therefore, must not be interpreted too literally, as the



22 BULLETIN OF THBE BUREAU OF PISHERIES

decline shown for those species for which the eatech has diminished quite certainly
is not as pronounced as indicated. On the other hand, in those species where an
upward trend is shown, regardless of the discontinuance of the use of the seine, the
increase very probably is greater than shown.

In summing up the statistics it may be concluded that an unmistakable and
definite decline has taken place for the shad and herrings for the period covered.
The decline, based on the average yearly catch for the first and second halves of
the period covered by the statistics is 39.4 per cent for the shad and 60.2 per cent
for the herrings. A very pronounced decline in the catch of shad took place in 1914
and 1915. After that time a partial recovery is shown, as averages (arrived at as
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before) for 1014 to 1923 show an increase of 12.6 per cent The first two years,
(1908 and 1909) for which data are available for the herrings appear to have been
banner years sad a large decline took place in 1910. The lowest mark, however,
resulted in 1916. Excluding from consideration the large eatches for 1908 and
1909, general averages show a decline of 34.5 per cent for the penod 1910 to 1922,
as compared with 60.2 per cent for the entire penod The 'species was rathexf
stationary from 1915 to 1922, as only a slight increase is shown. It is at least some-
what encouraging that the shad has shown an upward trend and the herrings ho
further downward trend during recent years (that is, since 1915), as shown by the
records of the fishery under discussion supported by the bureau’s statlstlcs for
Maryland and Vlrgmla for 1915, 1920, and 1921.
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A really serious decline during recent years is shown by the records for the
important commercial species known locally as the gray squeteague and the king-
fishes. The squeteague was almost stationary from 1908 to 1918. Then occurred
a sudden decline, which was not overcome during the next four years, or up to the
end of the period for which statistics are available. The decline for the entire
period (1908 to 1922) covered by the
records, as shown by average yearly
catches arrived at as in the preceding
paragraph, was 35 per cent.
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F16. 16.—Graphic representation of the number of pounds of

spots (Leiosiomus zanthurus) taken from 1912 to 1922 at the
The spot is
caught in large quantities in seines during the autumn.
Therefore, the smaller catches since 1918 (the seine was
used in 1917, which evidently was a very poor year) do not
necessarily indicate & decline in the abundance of the
species. The straight, heavy line shows the general trend

Buchanan Bros. fishery, arranged by years.
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F16. 17.—QGraphic representation of the number of
pounds of spots (Leiostomus zanthurus) taken from
1913 to 1922 at the Buchanan Bros. fishery, arranged
by months. The first commercial’ catches of spots
ususlly are made sometime in April, In 1920, how-
ever, the fish were caught in relatively large quanti-
tes in March

Large yearly fluctuations took place in the catch of kingfish from 1908 to 1917,
the trend being upward until the banner year, 1912. Then followed a very greatly
reduced catch in 1913 and another large catch in 1914. Thereafter the trend was
strongly downward, the catch falling so low in 1918 that the species became of
minor commercial importance in the fishery. The following year the catch was still
smaller, and no recovery had taken place by the end of the period covered by the

records (1922),
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Very large catches of spot were made from 1912 to 1916, followed by much
smaller catches, causing a decline of 55.8 per cent from 1912 to 1922, as shown by
general averages. A recovery (amounting to an increase of 30 per cent) took place
after the sharp decline of 1917, or from 1917 to 1922. Should these data be some-
what representative of the catches for the entire bay, some hope for the rehabilitation
of the species remains.
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F1G. 18.—Graphic representation of the number of pounds of
croskers (Micropogon undulatus) taken at the Buchanan 200
Bros. fishery from 1908 to 1922, arranged by years. The
straight, heavy line shows the general trend in the quanti-
ties caught

The decline for the butterfish (as

100

shown by general averages, based on the ol
total catch for each half of the period 1912 Morch April Moy June July Aug Sept Oct. Now.
to 1922 for which data are at hand) is 51 Fia. 19.—Graphic representation of the total number
.« 1. . of pounds of croakers (Micropogon undulatus) taken
percent. Thishighpercentageof decline from 1908 to 1822 at the Buchanan Bros. fishery, ar-
is due ingreatmeasure to the enormously ranged by months. This graph should not be inter-
1 h of As thi h preted to signify that croakers are scarce or absent in
argecatch of 1912. 8 this catch comes the bay during the summer and sutumn, for this
at the very beginning Of the period for does not appear to be true, as they are taken in fair
. ey s » . numbers with hand lines at this time. A seasonal
whichwe have records, it is impossible to change in their habits is suggested

know whether this was a much larger

catch than had been taken during the preceding years and whether it should -be
regarded as an unusually large catch., Omitting the data for 1912 and calculating
the decline for the remainder of the years by means of averages, it amounts to 27
per cent. From 1915 to 1922 an upward trend of 8.6 per cent took place, showing
that during recent years no further decline has occurred in the catch at this fishery.
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The starfish does not appear to have undergone a general decline. Compara-~
tively large fluctuations have taken place, however. The largest yearly catch for
the period 1912 to 1922, for which records are available, occurred in 1912. Here, as
with the butterfish, it is impossible to know whether this is a “normal” catch as
compared with immediately preceding years. The smallest catch for the entire
period was made in 1916, and from the beginning of the period to that time the trend
was decidedly downward, and thereafter it} was definitely upward. A trend based
on the average of the total catch for each half of the entire period shows a decline
of 3.4 per cent. Determining a trend in:the same way (omitting, however, the
catch for 1912), an increase of 12 per cent is evident.
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0.—QGraphic representation of the number of pounds This species usually is taken {n commercial quanti-
of kingfish (Menticirrhus americanus, M, sazatalis, and M, ties first sometime during April.
littoralis) taken from 1808 to 1922 at the Buchanan Bros. :
fishery, arranged by years. The quantities of kingfish Very large fluctuations have occurred

caught in seines, when they were operated, was rather .
{nsignificant, and In any event did not affect the catches 1M the catch of croakers. The catches for

made uring the spring, when the largest quantities were 1908, 1009, and 1913 were almost negli-
t{aken. A pronounced decline in the abundance of the .
kingfishes, therefore, is certain and undeniable. The glble- Later followed some very large

straight, heavy lige shows the general trend in the quan-  egatches, the largest being takenin1916. An
Hties caught - upward trend is evident from 1908 to
1916, and thereafter a decline took place. The increase for the entire period (1908
to 1922) for which statistics are at hand is 42.6 per cent, as shown by general averages
of the catch arrived at as before.
The catch of summer flounders was quite stationary from 1912 to1918. In1919
a considerable decline took place. This small catch, however, was followed by large
catches during the next three years. The increase of the catch of the second half
over that of the first half of the period (1912 to 1922) for which records are at hand





